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SECTION 1 

INTRODUCTION 

The DABS s y s t e m  is being des igned  to  upgrade  the  surveillance da ta  

and  in t roduce  da ta  l ink communica t ions  in to  NAS Facilities, both En Route (NAS 

Stage-A) and  T e r m i n a l  (ARTS-II and  111). 

s e n s o r s ,  e a c h  of which i s  l inked t o  one o r  m o r e  NAS fac i l i t i e s .  It i s  t h e  p u r -  

p o s e  of this r e p o r t  t o  define t h e  kinds of in format ion  which flow i n  e a c h  d i r e c -  

t i on  a c r o s s  the  i n t e r f a c e s  be tween a DABS s e n s o r  and  a NAS fac i l i ty .  F u t h e r ,  

f o r  e a c h  type  of m e s s a g e ,  a f o r m a t  i s  defined and  the  coding of e a c h  da ta  

block i s  spec i f ied .  

The  s y s t e m  is a ne twork  of DABS 

The  f o r m a t s  given h e r e  and  t h e  a s s o c i a t e d  l ink p r o c e d u r e s  p l ace  re-  

Actua l  des ign  of i n t e r f a c e  equipment  is  q u i r e m e n t s  oh the i n t e r f a c e  design.  

beyond t h e  s c o p e  of t h i s  r e p o r t .  

In r epor t ing  da ta  to  and  r ece iv ing  inputs  f r o m  NAS, e a c h  DABS s e n s o r  

o p e r a t e s  independent ly  of i ts  neighbors .  Yet, t o  c a r r y  out its s u r v e i l l a n c e  

and  communica t ions  func t ions ,  t h e  opera t ion  of a DABS s e n s o r  m u s t  be co- 

ord ina ted  with the  o the r  s e n s o r s  i n  the  network. 

Th i s  "network management"  is c a r r i e d  on within the  s e n s o r s ,  and  t h e  

r e q u i r e d  exchanges  of da t a  flow between s e n s o r s ,  

and  a NAS fac i l i ty .  

i n t e r - s e n s o r  m e s s a g e  t y p e s ,  a s  we l l  a s  t h o s e  between t h e  s e n s o r s  and  NAS 

r a t h e r  t han  be tween a s e n s o r  

The  m e s s a g e  f o r m a t s  d e s c r i b e d  h e r e i n  a r e  used  f o r  t h e s e  

1 



Facilities. However ,  t h e  de t a i l ed  c h a r a c t e r i s t i c s  of the i n t e r -  s e n s o r  m e s -  

s a g e s  a re  not d i s c u s s e d  i n  this r e p o r t .  

Br i e f ly ,  t h e  ne twork  m a n a g e m e n t  funct ion within a s e n s o r  p e r f o r m s  I 
all t a s k s  needed to:  1 )  m a i n t a i n  knowledge of t h e  s t a t u s  of neighboring s e n s o r s ,  

2 )  k e e p  t r a c k  of which s e n s o r s  have  survei l . lance r e spons ib i l i t y  f o r  each DABS ;.'. 

t a r g e t ,  3) p e r f o r m  t a r g e t  h a n d o v e r s  be tween neighboring s e n s o r s ,  4) in te r - .  

change  s u r v e i l l a n c e  da ta  be tween  s e n s o r s  i n  c a s e s  of pro longed  t a r g e t  f a d e s ,  

a n d  5 )  handle  all incoming  a n d  outgoing m e s s a g e s  needed t o  m a n a g e  t h e  func-  

2 



SECTION 2 

SUMMARY O F  MESSAGE TYPES 

2.1  SURVEILLANCE REPORTS 

Surve i l lance  R e p o r t s  containing unsmoothed t a r g e t  m e a s u r e m e n t s  a r e  

s e n t  on  a one-way channel  f r o m  a DABS s e n s o r  t o  a NAS fac i l i t y  on a once-  

pe r - scan -pe r - t a rge t  basis.  Three fixed-length f o r m a t s  a r e  used.  

2. 1. 1 DABS Repor t  

A Surve i l lance  Repor t  b a s e d  on r e p l i e s  f r o m  a DABS t r a n s p o n d e r  u s e s  

t h e  91-bit  DABS f o r m a t .  The  p r inc ipa l  da t a  i n  t h i s  f o r m a t  a r e  unsmoothed 

s l an t  r a n g e  and  a z i m u t h ,  r e p o r t e d  a l t i tude ,  time i n  s t o r a g e ,  a n d  the  unique 

DABS a d d r e s s .  

e m e r g e n c y  ATCRBS code  is  p r e s e n t ,  b )  t h e  r e t u r n  is r a d a r  r e in fo rced ,  and  

c )  t h e  DABS s e n s o r  i s  c u r r e n t l y  s e r v i n g  a s  t h e  p r i m a r y  s e n s o r  f o r  t h e  t a r g e t  

(wi th  r e s p e c t  t o  d e l i v e r y  of synchronized  in t e r roga t ions ,  a l t i tude  echo  da ta ,  

and  pi lot-or iginated data  l ink  m e s s a g e s ) .  

A l so  included a r e  s e v e r a l  c o n t r o l  bits indicat ing if: a )  a n  

Othe r  i n d i c a t o r s  a r e  a l s o  supplied.  

The  DABS f o r m a t  i s  a l s o  used  t o  r e p o r t  r a d a r  data  which c o r r e l a t e  

with a p a r t i c u l a r  DABS t a r g e t  t r a c k ,  i n  a s c a n  during which no valid DABS 

r e p l i e s  a r e  r ece ived .  

3 



2.1.1 ATCRBS Repor t  

A S u r v e i l l a n c e  Repor t  b a s e d  o n  r e p l i e s  f r o m  a n  ATCRBS t r a n s p o n d e r  

u s e s  t h e  91-bit  ATCRBS f o r m a t .  

r a n g e ,  a z i m u t h ,  time i n  s t o r a g e ,  Mode 3/A. Code and  Mode-C a l t i tude ,  i f  ava i l -  

The  b a s i c  da t a  include unsmoothed s l an t  
.' 

able. The  s u r v e i l l a n c e  da t a  a r e  r e p o r t e d  with DABS-compatible  p r e c i s i o n .  ," 

Other  da t a  and  c o n t r o l  f i e l d s  c u r r e n t l y  used  i n  the P roduc t ion  C o m m o n  Digit- 

i7.er ( P C D )  f o r m a t s  a r e  r e t a ined .  In addition, the s e n s o r  t r a c k  fi le number  

(wi th  which the  r e p o r t e d  d a t a  have  been  c o r r e l a t e d )  and  a c o r r e l a t i o n  confidence 

ind ica to r  a r e  included f o r  t r a c k e d  t a r g e t s .  

ident i fy  a n  ATCRBS t a r g e t  and  m a y  be used  b y  t h e  NAS fac i l i t y  as  a n  a i d  i n  its 

The t r a c k  file number  wi l l  uniquely 

t r a c k  c o r r e l a t i o n  p r o c e s s .  

The  ATCRBS f o r m a t  i s  a l s o  used t o  r e p o r t  r a d a r  da t a  which c o r r e l a . t e  

with a p a r t i c u l a r  ATCRBS t a r g e t  t r a c k ,  i n  a s c a n  dur ing  which insuf f ic ien t  

ATCRBS da ta  a r e  r e c e i v e d .  

2.  1 .  3 R a d a r  Repor t  

A Surve i l lance  R e p o r t  based  o n  r a d a r  r e t u r n s  which do not c o r r e l a t e  

with a n y  beacon  t r a c k  u s e s  t h e  52-bit  r a d a r  f o r m a t .  

a s  the  p r e s e n t  P C D  f o r m a t ,  except  t ha t  t h e  r a n g e  da ta  f ie ld  is expanded f o r  

DA BS-compatible  p r e c i s i o n .  

T h i s  f o r m a t  is  the  same 

2. 2 COMMUNICATION MESSAGES 

Communica t ion  f o r m a t s  a r e  defined o n  two l e ~ i e l s ,  "Frame F o r m a t s "  

(Sect ions 5. 1 and  5 .  2)  and  "Link Data F i e l d s "  (Sect ion 5.  3 ) .  

4 
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2. 2 .1  Frame F o r m a t s  

Frame F o r m a t s  a r e  the o u t e r - l e v e l  m e s s a g e  s t r u c t u r e s  needed  t o  carry 

out t r a n s f e r  p r o c e d u r e s  on the link: t h e  t r a n s m i s s i o n  of a m e s s a g e  t o  a r e -  

ceiving s ta t ion ,  the t e s t i n g  of that m e s s a g e  by  the r ece iv ing  i n t e r f a c e  t o  de- 

t e r m i n e  i ts  accep tab i l i t y ,  the i s s u a n c e  of a n  accep tance  o r  r e j e c t i o n  r e s p o n s e  

b y  the r ec ip i en t ,  and  f u r t h e r  a c t i o n  ( in  case of a r e j e c t i o n  o r  no r e s p o n s e )  by 

the t r a n s m i t t i n g  s ta t ion .  

p r o c e d u r e s  a r e  a s u b s e t  of t h o s e  defined f o r  the C o m m o n  ICAO Data In t e r -  

change Network  (CIDIN). 

t r a n s f e r s :  Exchange  ( to  send  da ta ) ,  Enqu i re  ( to  a s k  f o r  r e - t r a n s m i s s i o n  of a 

m i s s i n g  r e s p o n s e ) ,  R e s e t  ( t o  r e - in i t i a l i ze  m e s s a g e  number ing) ,  Accept  ( to  

signify r e c e i p t  of a va l id  c o m m a n d ) ,  R e j e c t  b e c a u s e  of a p a r i t y  e r r o r ,  and  

R e j e c t  f o r  s o m e  o t h e r  r e a s o n .  

o n  the frame f o r m a t  r e q u i r e m e n t s  which a r e  t e s t e d  b y  the i n t e r f a c e  of the 

rece iv ing  s ta t ion ,  and  not on a n  i n n e r - l e v e l  i n t e r p r e t a t i o n  of m e s s a g e  contents .  

E a c h  frame carries s e v e r a l  f ixed-length fields of con t ro l  data  r e l a t ing  t o  i n t e r -  

face funct ions.  

a frame sequence  number ,  a command  type  code ,  a f rame check  sequence  

( p a r i t y  code ) ,  and  f l ags  t o  denote  the  beginning and  end of t h e  frame. 

and  coding a r e  defined f o r  e a c h  of t h e s e  c o n t r o l  da t a  f ie lds  i n  Sect ion 5. 1 and  

5.  2. 

i n  a var iable- length Link Data F ie ld .  

on  the  coding of a Link Data F i e l d .  

The s t r u c t u r e s  d e s c r i b e d  here  to  provide  f o r  these 

T h e s e  include six t y p e s  of "commands"  o r  l ink 

Acceptance  and  r e j e c t i o n  cr i ter ia  a r e  b a s e d  

T h e s e  include t h e  a d d r e s s  of the  r ece iv ing  o r  sending s ta t ion ,  

F o r m a t s  

M e s s a g e  da ta  (as  dis t inguished f r o m  c o n t r o l  da t a ) ,  i f  p r e s e n t ,  a r e  given 

In t e r f ace  p r o c e d u r e s  place no c o n s t r a i n t s  

5 



2. 2. 2 Link Data F i e l d s  

When t h e  i n t e r f a c e  of a rece iv ing  s t a t ion  h a s  a c c e p t e d  a n  Exchange  

c o m m a n d ,  t h e  c o n t r o l  data f i e lds  a r e  s t r i p p e d  off and  the Link Data Field 

b e c o m e s  t h e  i n n e r - l e v e l  m e s s a g e .  

of m e s s a g e s ,  divided in to  severa l  classes: 

A t  this i n n e r  level, there  a re  m a n y  t y p e s  

1. NAS-to-DABS Uplink M e s s a g e s :  

Tactical  Uplink M e s s a g e  (to a DABS aircraft) 

E L M  Uplink M e s s a g e  ( t o  a DABS aircraft)  

Reques t  f o r  Downlink Data ( f r o m  a DABS aircraft)  

ATCRBS ID Reques t  ( t o  a DAEiS aircraft)  

M e s s a g e  Cance l la t ion  Reques t  (of a p r e v i o u s  Uplink M e s s a g e )  

2. NAS-to- DABS Sta tus /Cont ro l  M e s s a g e s :  

Tes t  M e s s a g e  ( t o  a DABS s e n s o r )  

Tes t  Response  M e s s a g e  ( t o  a DABS s e n s o r )  

A l t i m e t e r  C o r r e c t i o n  M e s s a g e  ( to  a DABS s e n s o r )  

( O t h e r s  t o  be defined) 

3. NAS-to-DABS I P C  Messages :  

( T o  b e  def ined)  

4. DABS-to-NAS S e n s o r  Response  M e s s a g e s :  

M e s s a g e  Reject ion/Delay Notice (wi th  r e s p e c t  t o  a DABS 

a i r c r a f t )  

Uplink D e l i v e r y  Notice (with r e s p e c t  t o  a p r e v i o u s  

Uplink M e s s a g e )  

6 



5 .  DABS-to-NAS Downlink M e s s a g e s ,  e a c h  f r o m  a DABS aircraft: 

T a c t i c a l  Downlink M e s s a g e  

E L M  Downlink M e s s a g e  

P i l o t  Acknowledgment  (of a n  Uplink M e s s a g e )  

Data  Link  Capabi l i ty  M e s s a g e  

ATCRBS ID Code  M e s s a g e  

6 .  DABS/IPC-to-NAS M e s s a g e s :  

I P C  C o m m a n d  Notice,  giving t h e  con ten t s  of I P C  c o m m a n d s  

being s e n t  t o  one or  m o r e  DABS a i r c r a f t  

C o n t r o l l e r  A l e r t  Notice ,  identifying I F R  a i r c r a f t  i n  conf l ic t  

( 2- minu te  wa r ning ) 

7.  DABS-to-NAS P e r f o r m a n c e / S t a t u s  M e s s a g e s :  

T e s t  M e s s a g e  ( f r o m  a DABS s e n s o r )  

T e s t  Response  M e s s a g e  ( f r o m  a DABS s e n s o r )  

(O the r  per f  o r ma nc e - m o  nit o r  i ng and  s t a t  u s  - r e  por t ing  

m e s s a g e s  t o  b e  def ined)  

E a c h  of t h e s e  m e s s a g e  t y p e s  i s  ident i f ied by a type code,  which s e r v e s  to  

spec i fy  t h e  f o r m a t .  Sec t ion  5. 3 def ines  t h e  f o r m a t  f o r  e a c h  m e s s a g e  type  

i n  t e r m s  of a f ixed sequence  of da ta  b locks ,  and g ives  the  def ini t ion and  

coding f o r  e a c h  da ta  block. 

7 



SECTION 3 

SIGNAL CHARACTERISTICS 

T h e  da ta  l ink be tween a DABS s e n s o r  and  a NAS fac i l i t y  s h a l l  c o n s i s t  

a one-way channel  f o r  Surve i l lance  da t a  a n d  a ful!l of two d i f f e ren t  channels :  

duplex channel  for Communica t ions .  Each of these channels  m a y  i n  t u r n  

con ta in  s e v e r a l  p a r a l l e l  l inks  a s  needed t o  s u p p o r t  a p a r t i c u l a r  da t a  rate. 

3. 1 SURVEILLANCE SIGNALS 

The  s u r v e i l l a n c e  channel  carr ies  s u r v e i l l a n c e  da t a  f r o m  t h e  s e n s o r  

t o  a l l  u s e r s .  

t r a f f i c  env i ronmen t  and  configurat ion of a p a r t i c u l a r  DABS s e n s o r ,  and  is 

t h e r e f o r e  not g iven  here .  

capac i ty  i n  a m o d u l a r  fash ion  is  a c c e p t a b l e  provided compa t ib i l i t y  with NAS 

facilities is in su red .  

The  r e q u i r e d  data  rate f o r  t he  channel  i s  dependent  on the  

The u s e  of p a r a l l e l  channels  t o  achieve  a p a r t i c u l a r  

The s igna l  f o r m a t s  u sed  f o r  Surve i l lance  r e s e m b l e  t h o s e  cu r re f i t l y  

Repor t s  s h a l l  be t r a n s -  u sed  b y  the P roduc t ion  Common Digi t izer  ( P C D ) .  

m i t t e d  i n  13  bit s e q u e n c e s ,  

Idle c h a r a c t e r s  s h a l l  be g e n e r a t e d  and  t r a n s m i t t e d  when no m e s s a g e  i s  waiting. 

1 2  bits being data a n d  the 13th a n  odd p a r i t y  bit. 

. 
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E l e c t r i c a l  s igna l  c h a r a c t e r i s t i c s  and in t e r f ace  c h a r a c t e r i s t i c s  s h a l l  

c o n f o r m  t o  the s t a n d a r d s  given i n  MIL Spec  188C, as  defined i n  F C C  Tar i f f  260. 

M e s s a g e  f o r m a t s  f o r  t he  Surve i l lance  channel  a r e  given i n  Sect ion 4. 

3 .  2 COMMUNICATIONS SIGNALS 

T h e  Communica t ions  da ta  l ink sha l l  be  a two-way channel  with a 

capac i ty  of 2400 b i t s / s e c  i n  e a c h  d i rec t ion .  The  in t e r f ace  h a r d w a r e  sha l l  

provide a l l  c o n t r o l  da ta  f ie lds ,  t iming ,  e tc .  n e c e s s a r y  t o  e x e r c i s e  cont ro l  

o v e r  the channel.  

Signal  f o r m a t s  (and in t e r f ace  p r o c e d u r e s )  u s e d  f o r  Communica t ions  

sha l l  c o n f o r m  to  the  u s a g e  of the Common ICAO Data In t e rchange  Network 

(CIDIN), as  specif ied by the  Automated  Data In t e rchange  S y s t e m s  P a n e l  

(ADISP) [Z]. 

3 2  b i t s  and  not l onge r  than  2000 b i t s ,  s e p a r a t e d  by idle  c h a r a c t e r s .  

such  sequence  contains  a 16-bi t  pa r i ty  code. 

M e s s a g e s  sha l l  b e  t r a n s m i t t e d  as b i t  s equences  not s h o r t e r  than  

E a c h  

E l e c t r i c  s igna l  c h a r a c t e r i s t i c s  sha l l  con fo rm t o  MIL Spec  188C, 

as  defined i n  F C C  Tariff  260. 

M e s s a g e  f o r m a t s  f o r  the Communica t ions  channel  a r e  given in  

Sect ion 5. 
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SECTION 4 

SURVEILLANCE MESS.AC;E FORMATS 

Surve i l l ance  r e p o r t s  a r e  i s s u e d  by a DABS s e n s o r  to  a n  NAS fac i l i ty  

on a o n c e - p e r - s c a n - p e r - t a r g e t  b a s i s ,  us ing  the  da t a  link and i n t e r f a c e  h a r d -  

w a r e  d e s c r i b e d  i n  Sec t ion  2. 1.  The m e s s a g e  f o r m a t s  used  a r e  modi f ica t ions  

of the  p r e s e n t  P C D  f o r m a t s ,  with t h e  da ta  t r a n s m i t t e d  i n  13-b i t  s equences  

( 1 2  data  b i t s  followed a n  odd p a r i t y  b i t ) .  

a r e  t r a n s m i t t e d ,  each  cons i s t ing  of the 13-bit  s equence  000 11  1 1 1 1  1 1 1  1.  

Eietween r e p o r t s ,  idle  c h a r a c t e r s  

T h e r e  a r e  t h r e e  f o r m a t s  co r re spond ing  to  d i f f e ren t  s o u r c e s  of t a r g e t  

i n fo rma t ion :  1 )  DABS, 2) ATCRBS, and 3 )  R a d a r .  The two beacon f o r m a t s  

a r e  a l s o  u s e d  t o  r e p o r t  r a d a r  da t a  which c o r r e l a t e s  with a beacon t r a c k ,  

when the beacon da ta  a r e  m i s s i n g  on a p a r t i c u l a r  s can .  

c o r r e l a t e  with a beacon t r a c k  and the  beacon da ta  a r e  p r e s e n t ,  the  beacon 

da ta  only a r e  r e p o r t e d  with a ' ' r a d a r  r e i n f o r c e d ' '  tag.  

t h e r e f o r e  u s e d  only f o r  u n c o r r e l a t e d  r a d a r  r e t u r n s .  

When r a d a r  da ta  

The r a d a r  f o r m a t  i s  

The spec i f ica t ion  of each  of the thr 'ee  f o r m a t s  i s  given in Table  4-1. 

4 . 1  DABS SURVEILLANCE FORMAT 

The DABS f o r m a t  c o n s i s t s  of 91  b i t s  ( s e v e n  13-bit  w o r d s ) .  E a c h  data  

field ( e x c e p t  f o r  s p a r e  and p a r i t y b i t s ) ,  a s  shown i n  Table  4-1, i s  b r i e f ly  defined 

i n  the following p a r a g r a p h s .  
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- 
Bit 
N o  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  

14  
1 5  
16  
17 

18 
19  
20 
21 
22 
2 3  
24 
25 
26 

- - 

_ - -  

- 

- 

Table 4-1. Surve i l lance  M e s s a g e  F o r m a t s .  

DABS 

Test  
1 
0 

Rada r  Subst i tut ion 
S 

Mode C 
P/S 

R a d a r  Reinforced  
Code 7 7 0 0  
Code 7 6 0 0  

A l e r t  
F R  

PARITY . . . . . . . . . . . . . . . . . . . .  
Null Repor t  
T r a c k  Start 
T r a c k  Drop 

S 

I MSB = 12E 

Ra Age 

I (cont .  ) 

PARITY 

S = S p a r e  bit. 

ATCRBS 

T e s t  
1 
1 

Ra  da r Sub s t it u t io  n 
Mode 3/A 
Mode C 

SPI ( Ident )  

Code 7 7 0 0  
Code 7 6 0 0  
C o nf i d  e nc e 

Code i n  T r a n s i t i o n  
PARITY 

Null  Repor t  
T r a c k  Start 
T r a c k  Drop 

F a l s e  T a r g e t  

Ra  da r R e i  nf o r ce d 

_ _ - - _ - _ - - _ - - - - - - - - - - _ .  

MSB = 128 I Rang e 

( nmi  ) 

PARITY 

MSB = 128 t 
(con t .  Ti) ) 

I 

Range 

PARITY 



Table 4- 1. Continued. 

B i t :  
N o  .I DABS 

i 
27 I 
28 ! 
29 Range! ( n m i )  
30 1 (Cpnt.  ) 

MSB = 4 t 33 ; 
34 : 
35 I 
36 I 

Time i n  S t o r a g e  ( s e c )  

37 : 
38 : 

50 I 
51 I /LSB=O. 088 
5 2  I P A k I T Y  

A TC RB.S 

Range ( n m i )  
(Cont.  ) 

MSB = 4 

LSB = 1/8 
- PARITY - 

MSB = 180 t 
Azimuth  
( d e g r e e s )  I LSB=O. 088 
PARITY 

y n ; : )  Range  (nmi)  1 
LSB=O. 0 1 5  

I 4 MSB = 4 
I 

i n  S t o r a g e  ( s e c )  

LSB = 1//8 

MSB = 180 

J 
PARITY - -  

I 
Azimuth  

1 2  



T a b l e  4- 1. Continued. 

~ IT Y 

I 53 
I 54 
i 55 
I 56 

57 

I 60 1 6 1  
6 2  

6 5  I 

I P A  RIT Y 

I 69 
i 70 
I 7 1  
I 7 2  ' 7 3  

i 76 

I 78  

' 74  I 7 5  

I 7 7  

' 7 9  I 80  
I 81 I 8 2  

8 3  
84 
8 5  
86 

88  
i 8 7  

DABS 

Mode C 
Al t i tude  

sign: O=Pos; l=nel 
MSB = 102400 f t  

LSB f 100 ft  
PARITY 

t 
I 

PARITY 

24 bi t  
DABS 

A d d r e s s  

ATCRBS 

Mode C 
Alt i tude 

PF 

MSB 

Sign: O=Pos; l=ne 
MSB = 102400 f t  

LSB = 100 f t  
IT Y 

ATCRBS 
Surve i l l ance  F i l e  

numbe 1- 

I .  I 

P A  

Mode 
3 /A 

LSB 
RARITP 

1 3  



4 .  1.  1 T e s t  Ind ica tor  (Bi t  1 )  

T h e  test b i t ,  a s  p r e s e n t l y  defined i n  a P C D  f o r m a t ,  s ignif ies  a t e s t  

m o d e  r a t h e r  than  a n  opera t iona l  r e p o r t .  

4. 1.  2 F o r m a t  Ident i f ie r  ( B i t s  2-3)  

T h e  code va lue  10 ident i f ies  the  r e p o r t  a s  a DABS f o r m a t .  

3 .  1 .  3 R a d a r  Subst i tut ion Indicator  (Bi t  4) 

T h e  r a d a r  subst i tut ion f ie ld  ind ica tes  whe the r  the r e p o r t  conta ins  

beacon  data  o r  c o r r e l a t e d  r a d a r  data  (but not both; f o r  both,  s e e  Sect ion 4 .  1 .  7 ) :  

0 = DABS beac.on data  

1 = Radar  da ta  . 

4 .  1 . 4  Mode C Indica tor  (B i t  6 )  

Bit  6 ,  labeled "Mode C ,  ind ica tes  the  p r e s e n c e  of a n  a l t i tude  field 

E v e r y  ro l l - ca l l  DABS r e p o r t  w i l l  contain al t i tude;  howeL-er, i n  b i t s  66-77. 

t he  p r e s e n c e  of a "one" i n  bit 6 ind ica tes  a r e p o r t  b a s e d  on DABS Al l -Ca l l  r ep l i e s  

only,  which do not include al t i tude.  

4. 1 . 5  P/S Indica tor  (Bi t  7 )  

Bit  7 i s  used  t o  indicate  whether  the  repor t ing  s e n s o r  is  " p r i m a r y "  

Q r  " secondary"  with r e s p e c t  t o  the  t a rge t .  

s e n s o r  i s  c a r r y i n g  out s e v e r a l  functions which a r e  omit ted by s e c o n d a r y  

s en so r s : t r a n s  mi s s i0  n s  of sy  nch r o n i  z e d i nt e r r oga t io  n s , t r a n s  m i  s si  o n of 

P r i m a r y  s t a tus  ind ica tes  that  the 

14 
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a l t i t ude  e c h o  d a t a ,  and  readout  of pi lot-or iginated a i r - to-ground da ta  l ink 

me s a g e s :  

1 = P r i m a r y  

0 = Secondary  . 

4. 1 . 6  R a d a r  Reinforced  Ind ica to r  (B i t  8 )  

Bit  8 ind ica t e s  whether  t h e  beacon t r a c k  is c u r r e n t l y  re inforced  by a 

r a d a r  r e t u r n  which c o r r e l a t e s  m.ith the  t r a c k .  

0 = N o  r a d a r  c o r r e l a t i o n  

1 = R a d a r  r e i n f o r c e d  . 

4 . 1 . 7  Code 7700,'Code 7600 ( B i t s  9 - 1 0 )  

A "one" i n  e i t h e r  bit 9 o r  10 f l ags  the  p r e s e n c e  of t h e  e m e r g e n c y  

ATCRBS codes  7700 o r  7600, respectix-ely.  

1. 1 .  8 A l e r t  Ind ica to r  (Bi t  1 1 )  

A "one" i n  bit 1 1  s ign i f ies  t ha t  t he  p i lo t ' s  " A l e r t "  signa1 h a s  been  s e t  

and  r e a d  out. This s igna l  i s  a m o r e  g e n e r a l  i nd ica to r  of a n  emergency  con- 

di t ion,  and  is  i n t e r p r e t e d  by t h e  DABS s e n s o r  a s  a r e q u e s t  t o  have  Mode 3 A 

code r e a d  out. 

1. 1 . 9  Fl igh t  Rules  Indicatnr  (B i t  1 2 )  

Bit  1 2  i nd ica t e s  \vhether the DABS a i r c r a f t  i s  operat ing under  X-isual 

o r  i n s t r u m e n t  flight ru l e s :  

0 = IFR 

1 = \-FR . 
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4. 1. 10 Null Repor t  Ind ica to r  ( B i t  14)  

A ' 'one" i n  bit 14  s igni f ies  t ha t ,  f o r  the target  identified i n  t h e  m e s -  

s a g e ,  there a r e  no va l id  data  t o  be r e p o r t e d  on t h e  c u r r e n t  scan.  

4. 1 .  1 1  T r a c k  Start  Ind ica to r  ( B i t  15 )  

A "one" i n  bit 15 s igni f ies  t h a t  t h i s  r n e s s a g e  i s  t h e  in i t i a l  r e p o r t ' o n  

t h e  t a r g e t  identified.  

4. 1 .  1 2  T r a c k  Drop  Ind ica to r  ( B i t  1 6 )  

A "one" i n  bit 16 s ign i f ies  t h a t  th i s  rnessage  is the las t  r e p o r t  on 

the t a rge I  identified.  

4. 1. 1 3  Range  ( B i t s  18-25, 2 7 - 3 2 )  

Range i s  encoded a s  a 14-bit  b i n a r y  in t ege r  u i t h  MSB = 128 n m i .  

T h i s  f i e ld  h a s  been  expanded with r e s p e c t  t o  t h e  P C D  f o r m a t  t o  provide  

g r e a t e r  p r e c i s i o n  (0.  01 56 nmi  i n c r e m e n t ) .  

4. 1. 1 4  T i m e  i n  S torage  ( B i t s  33-38) 

T h i s  6-bit  f ie ld  ind ica t e s  e lapsed  t i m e  bet\veen t h e  beacon r e t u r n s  an'd 

t h e  outpiitting of the r e p o r t ,  i n  conformance  \vith P C D  usage .  

3 .  1 .  15 Aziliiuth ( B i t s  30-51 1 

7 

_. 
.% 

0 0 
Azimuth  i s  a 12-bit  b i n a r y  in t ege r  Lr-ith LlSB = 180 and  LSB = 0. 088 . 
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4. 1 .16  Mode C Alt i tude (B i t s  53-64) 

Alt i tude is a 12-bit  s igned b i n a r y  i n t e g e r  with LSB = 100 f t .  The data  

a r e  not p r e s s u r e - c o r r e c t e d .  

4. 1. 17 Di \BS A d d r e s s  ( B i t s  66-77, 79-90) 

DABS t a r g e t  a d d r e s s  is a 24-bit f ield.  Codes  wi l l  b e  a s s i g n e d  t o  

r e p r e s e n t  e a c h  t r a n s p o n d e r  uniquely,  

4 . 2  ATCRBS SURVEILLANCE FORMAT 

A s  shown in Tab le  4-1 , t he  ATCRBS r e p o r t  f o r m a t  is  a l s o  9 1 b i t s  in  

length,  a n d  is ident i f ied by a 11 code i n  bits 2 a n d  3. T h e  c o n t r o l  b i t s  4-17 

a r e  similar t o  t h o s e  d e s c r i b e d  above  f o r  the  DABS f o r m a t ,  but with d i f fe rences  

a s  noted i n  b i t s  5, 7, 11, 12, and  17. Bi ts  5 and  7 a r e  used  f o r  a Mode 3/A 

indica tor  and  SPI (Ident).  

The  da ta  f ie lds  which encode r a n g e  (b i t s  18-25, 27-32),  a z i m u t h  (b i t s  40-51),  

t i m e  i n  s t o r a g e  (b i t s  33-38),  and  Mode C a l t i tude  (b i t s  53-64) ,  a r e  a l l  ident-  

i c a l  with co r re spond ing  f i e lds  of the  DABS f o r m a t .  

O the r  i n d i c a t o r s  unique t o  ATCRBS a r e  defined below 

4. 2. 1 Confidence Indicator  (B i t  11)  

Bi t  11 ind ica t e s 'whe the r  the ATCRBS data  repor ' ted have  b e e n  c o r r e -  

l a t ed  with t r a c k  (see Sect ion 4.2.  5 )  with high o r  low confidence.  

1 = High confidence 

0 = low confidence . 
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4. 2. 2 Code  i n  T r a n s i t i o n  Indica tor  (Bi t  12:) 

A "one" i n  bit 12  s igni f ies  that the ATCRBS code of the  r e p o r t  d o e s  

not m a t c h  tha t  of t he  t r a c k  with which it h a s  b e e n  c o r r e l a t e d .  

4. 2. 3 F a l s e  T a r g e t  Ind ica tor  (B i t  17 )  

A "one" in  bit 17 s igni f ies  that s e n s o r  s u r v e i l l a n c e  p r o c e s s i n g  h a s  

t agged  t h e  r e p o r t e d  t a r g e t  a s  f a l se .  

4. 2.4 Mode 3/A Code  ( B i t s  66-77)  

T h e  12-bit  f ie ld  conta ins  the  ATCRBS code i n  s t a n d a r d  P C D  f o r m a t ,  

wheneve r  the  Mode 3/A Indica tor  (b i t  5 )  e q u a l s  1. 

4. 2. 5 Snrve i l lance  F i l e  N u m b e r  (B i t s  79-gO)  

Bits  79-90 contain a Surve i l lance  File number .  Th i s  f ie ld  p rov ides  

the  ATC fac i l i ty  with a unique ATCRBS t r a c k  c o r r e l a t i o n  as p e r f o r m e d  by a 

p a r t i c u l a r  DABS s e n s o r ,  whe the r  o r  not the t a r g e t  is using a d i s c r e t e  Mode 3/A 

code. 

t i c u l a r  s e n s o r ,  i n  the  s e n s e  that the  same number  wi l l  not be  a s s i g n e d  t o  m o r e  

t h a n  one t r a c k  at a time. 

i. e . ,  two DABS s e n s o r s  s imul t aneous ly  tra.cking the  s a m e  ATCRBS t a r g e t  

wi l l  r e p o r t  it using d i f fe ren t  file numbers .  

t o  ind ica te  a n  u n c o r r e l a t e d  ATCRBS t a r g e t  r epor t .  

T h e  coding is a b i n a r y  12-bit  i n t e g e r  and  is " local ly  unique" f o r  a p a r -  

The  coding is not: c o m m o n  among  DABS s e n s o r s ;  

The  value of a l l  z e r o s  is  r e s e r v e d  

. r  

I- 
I 
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4 . 3  RADAR SURVEILLANCE FORMAT 

The  f o r m a t  f o r  u n c o r r e l a t e d  r a d a r  r e p o r t s ,  a s  shown i n  Table  4-1,  

i s  5 2  b i t s  i n  length and is ident i f ied by a 0 code in bi t  2. 

con t ro l  b i t s  3- 12  a r e  the same as those  i n  the  p r e s e n t  P C D  r a d a r  f o r m a t ,  

except  t ha t  b i t s  5-7 a r e  des igna ted  as  s p a r e s .  The rest of the m e s s a g e ,  

b i t s  14-52, contains  range,  a z i m u t h  and time in  s t o r a g e  i n  the ident ica l  

f o r m a t  and coding defined f o r  the  DABS and ATCRBS m e s s a g e s .  

t he re fo re ,  p e r m i t s  t he  r epor t ing  of m o r e  p r e c i s e  range  m e a s u r e m e n t s  t o  

m a t c h  DABS capabi l i ty .  

The remain ing  

This  design,  



SECTION 5 

C O M M U N I C A T I O N  MESSAGE FORMATS 

T r a n s r r i s s i o n  of communica t ion  m e s s a g e  be tween the s e n s o r  and  art 

ATC fa.ri l i ty \vi11 be  done in  confo rmance  with t h e  f o r m a t s  and  p r o c e d u r e s  of 

the C o m m o n  ICAO Data  In t e rchange  Network ( C I D I N )  f o r  a ba lanced  point-to- 

point configurat ion of two s ta t ions .  The  s ta t ions  sha l l  be  r e f e r r e d  t o  h e r e  a s  

the t r a n s m i t t i n g  and  rece iv ing  s ta t ions ( r a t h e r  than  " p r i m a r y "  and  " secondary" ) .  

I n  o ther  r e s p e c t s ,  the C I n I N  t e rmino logy  wil l  be  used  as  d e s c r i b e d  in  the  Repor t  

of t?le 3til ADIS Pa:-c?l [ Z ] .  

t o  be (tsed i n  c a r r y i n g  o n  m e s s a q e  exchanges  be tween s ta t ions .  

T h i s  r e p o r t  also d e s c r i b e s  i n  de ta i l  the p r o c e d u r e s  

I,. 1.  1 G e n e r a l  

The  b a s i c  unit of t r a n s m i s s i o n  is a f r a m e  which i s  a bi t  s equence  con-  

taining not f e w e r  than 3 2  b i t s  and not m o r e  than 2000 b i t s .  

be tween DABS s e n s o r s  and NAS fac i l i t i es  (and t h e i r  i n t e r f a c e - g e n e r a t e d  r e s -  

Since all m e s s a g e s  
.5 - 

- p o n s e s )  fa l l  within t h e s e  limits, t h e r e  is a n  e x a c t  c o r r e s p o n d e n c e  be tween a 

f r a m e  and  a m e s s a g e .  The f r a m e  f o r t n a t  cons i s t s ,  in  gene ra l ,  of 7 " sequences"  

o r  data  blocks,  a s  shown below: 
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Data Link  C o n t r o l  F i e l d  - 
Control :  F r a m e  Check  

Link  Data  F ie ld  Sequence  F l a g  
Franhe  Command  ( L D F )  (FCS)  1 

1 

Sequence  No.  Code 
IFlag Address 
I 

Data Link Cont ro l  F i e l d  

L 

Receiving Station 
I Add r e  s s F l a g  I 
! 

F l a g  is a spec i f ic  code which m a r k s  the beginning and end of e v e r y  f r a m e .  

F r a m e  
Sequence N o .  

A d d r e s s  deno tes  e i t h e r  the t r a n s m i t t i n g  o r  the  receiving s ta t ion,  depending 

on the Command  Code. F r a m e  Sequence  No.  is  a s e r i a l  number ing  of the m e s -  

s a g e  o r  of a r e f e r e n c e d  m e s s a g e ,  depending on the Command  Code. 

Code spec i f ies  one of six poss ib le  types ,  t h r e e  of which a r e  cal led commands  

( m e s s a g e s  f r o m  the  t r a n s m i t t i n g  to  the receiving s ta t ion)  and  t h r e e  o t h e r s  

which a r e  ca l led  r e s p o n s e s  ( m e s s a g e s  f r o m  the rece iv ing  s ta t ion t o  the  t r a n s -  

mit t ing s ta t ion,  with r e s p e c t  t o  some p rev ious  command) .  

contains  m e s s a g e  data  f o r  c e r t a i n  command  types .  

a n  e r r o r - d e t e c t i o n  code f o r  t he  f r a m e .  

d e s c r i b e d  i n  Sect ion 5. 2 below. 

Command 

Link Data F i e l d  

F r a m e  Check  Sequence i s  

The  coding f o r  each  of t h e s e  f ie lds  i s  

However ,  ‘it is f irst  n e c e s s a r y  to  define 

I f u r t h e r  t he  spec i f ic  f o r m a t s  f o r  each  of t h e  six command  types .  

5. 1 .  2 X (Exchange)  Command 

I. 
An Exchange  Command is used  t o  send da ta  (in a Link Data F ie ld )  f r o m  

the t r a n s m i t t i n g  t o  the  rece iv ing  s ta t ion.  

sequent ia l ly)  i s  used ,  as  shown i n  the  f o r m a t :  

A F r a m e  Sequence No. (ass igned  

5 
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5. 1. 3 E (Enqu i re )  Command  

r - 

E Receiving Sta t ion  Refe renced  
A d d r e s s  F r a m e  Sequence  No. F l a g  

An E n q u i r e  Command  is i s s u e d  by a t r a n s m i t t i n g  s t a t ion  t o  enqu i re  

about  a p rev ious ly  i s s u e d  c o m m a n d ,  when no r e s p o n s e  t o  the command  has 

b e e n  r ece ived  within a t ime-ou t  per iod.  I t  h a s  the  effect  of a sk ing  aga in  f o r  

a r e s p o n s e .  The  F r a m e  Sequence  No.  u sed  i s  not t he  next number  i n  sequence  

but  t h e  r e f e r e n c e d  number  of t h e  o r ig ina l  command.  

FCS 

i 
R i FCS ! Receiving Sta t ion  Dummy 

i A d d r e s s  F r a m e  Sequence No.  1 
F l ag  

~ 

Note tha t  t he  Link Data  F ie ld  is absen t .  

5. 1 . 4  R ( R e s e t )  Command  

A R e s e t  Command  is i s s u e d  by  a t r a n s m i t t i n g  s t a t ion  t o  cause the  r e -  

ceiving s ta t ion  t o  r e - i n i t i a l i z e  its f r a m e  sequence  number ing .  

code is  e n t e r e d  in  the  F r a m e  Sequence No.  f ie ld .  

A s t anda rd  

5. 1 .  5 A (Accept )  Response  

An Accept  Response  i s  i s s u e d  by a rece iv ing  - s ta t ion  a f t e r  it rece ives ,  

one o r  m o r e  X o r  R commands  which sa t i s fy  a l l  of t he  i n t e r f a c e  h a r d w a r e  

accep tance  t e s t s .  ( T h e s e  t e s t s  a r e  d e s c r i b e d  b r i e f ly  in  connect ion with the  
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Rejec t  r e s p o n s e s  below.  ) The F r a m e  Sequence No. u s e d  r e f e r e n c e s  the  h igh-  

Receiving Stat ion 
(Own) A d d r e s s  F l a g  

e s t  numbered  accep ted  command.  

A FCS F lag  Ref e r enc  ed 
F r a m e  Sequence No.  

... 

I Receiving Stat ion 
(Own) A d d r e s s  

I 
N I FCS 1 Flag  I Referenced  

F r a m e  Sequence No.  I 1 I 

The "Receiving Stat ion A d d r e s s "  r e f e r s  t o  t h e  s ta t ion  rece iv ing  t h e  o r ig ina l  

command ,  i. e . ,  t h e  s t a t ion  sending the re sponse .  This  convention app l i e s  t o  

the  o the r  r e s p o n s e  t y p e s  a s  we l l  (N and  N ). 1 2 

5 .  l , .6  N1 ( R e j e c t )  Response  

An N Re jec t  Response  i s  i s s u e d  by a r ece iv ing  s ta t ion  when a 1 

f r a m e  fails the  p a r i t y  check  t e s t ,  i. e . ,  a F r a m e  Check  Sequence e r r o r  is 

de tec ted .  

The  e r r o r  r e c o v e r y  p r o c e d u r e s  t o  b e  followed by  e a c h  s ta t ion  when a n  N 

N 

the  ADISP/4 Repor t .  

o r  1 

Rejec t  is  r ece ived  ( o r  when no  r e s p o n s e  is r e c e i v e d )  a r e  given in  de t a i l  i n  2 

5 .  1. 7 N (Re jec t )  Response  2 

An N 2  Rejec t  Response  i s  i s sued  by a rece iv ing  s ta t ion  when a 

f r a m e  fa i l s  a n  in t e r f ace  accep tance  t e s t  o t h e r  then  F r a m e  Check Sequence.  

The spec i f ic  type of e r r o r  de tec ted  i s  ident i f ied i n  a Link Data F ie ld .  
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Receiv ing  Stat ion 
(Own) A d d r e s s  Flag 

F o u r  spec i f ic  e r r o r  conditions a r e  identifie:d: 1)  invalid command  code, 

2) i n c o r r e c t  F r a m e  Sequence  N o . ,  3) F r a m e  f o r m a t  e r r o r ,  and 4) r e c e i v -  

ing s ta t ion  is a l r e a d y  in  a n  e r r o r  s t a t e  which p r e v e n t s  i t  f r o m  accept ing  a new 

Refe renced  
F r a m e  Sequenc:e No. 

c o m m a n d  f r a m e .  

5 . 2  FRAME DATA BLOCKS 

5. 2. 1 F lag  

The  F l a g  c h a r a c t e r  a t  the beginning and end of e v e r y  f r a m e  i s  the s t a n -  

d a r d  8 -bi t  sequence :  

1 0  1 1 1 1 - 1  1 0 1  

T h i s  F l a g  code a l s o  s e r v e s  a s  a n  id le  c h a r a c t e r  on the l ink,  i. e . ,  it i s  t r a n s -  

m i t t e d  cont inuously i n  the  a b s e n c e  of m e s s a g e  t r a f f i c ,  s e r v i n g  a s  a n  indicat:or 

t ha t  the  l ink i s  functioning. 

It should be  pointed out tha t  CIDIN p rov ides  f o r  code and by te - indepen-  

dent  t r a n s m i s s i o n s ,  i .  e . ,  t h e r e  a r e  no r e s e r v e d  c h a r a c t e r s  that  could not be 

p a r t  of the  m e s s a g e .  

m e s s a g e ,  a z e r o  is i n s e r t e d  a f t e r  e v e r y  f ive  1-bi t  sequence.s by the  t r a n s m i t t i n g  

s ta t ion  and i s  r emoved  by the receiving s ta t ion  be fo re  "unpacking" the  messsage. 

To  p r e v e n t  the F lag  sequence  f r o m  o c c u r r i n g  in a 

T h e s e  ope ra t ions  a r e  p a r t  of the t a s k  of the  i n t e r f a c e .  
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5 . 2 . 2  A d d r e s s  

T h e  A d d r e s s  i s  a n  8-bi t  sequence.  Codes  a r e  p r e s e n t l y  undefined, 

excep t  t ha t  the  f i n a l  b i t  s h a l l  b e  a 1 .  

5. 2. 3 F r a m e  Sequence  Number  

E i t h e r  of two f o r m a t s  m a y  b e  used  fo r  encoding F r a m e  Sequence No. 

The  b a s i c  f o r m a t  is  a 4-bit  s equence  containing a b i n a r y  i n t e g e r  f r o m  0 to  15. 

The  extended format::: i s  a 12-bit  sequence  a s  follows: 

I 4 b i t s  ( h i g h - o r d e r )  1 0 0 1 1 4 b i t s  (low o r d e r )  I 

The  choice be tween t h e s e  f o r m a t s  depends  d i r ec t ly  on the m e s s a g e  buffer  

s i ze  of t h e  s ta t ions  (i. e . ,  m a x i m u m  number  of f rames which m a y  be  i n  t r a n -  

sit) which i n  t u r n  r e l a t e s  t o  t h e  expected leve l  of m e s s a g e  t r a f f i c  be tween the  

s ta t ions .  F o r  a given p a i r  of s ta t ions ,  a s ingle  f o r m a t  wil l  be chosen. 

F o r  the  R e s e t  Command,  the  dummy Frame Sequence  No.  c o n s i s t s  of 

all z e r o e s .  

F r a m e  Sequence No.  of all ones.  

The  Accep t  Response  to  a Rese t  Command  contains  a d u m m y  

. 

:::Working P a p e r  f o r  A D I S P / 4  by Huet tner  and  Tyman .  
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5 . 2 . 4  C o m m a n d  Code  

The  C o m m a n d  sequence  i s  a 4-bit f ie ld  encoded a s  follows: 

x : 1 1 0 1  

E : :  0 1 1  1 

R : l 1 1 1  

A : 0 0 0 1  

N1: 0 0 1 1 

N 2 :  1 0 1 1 

5. 2. 5 Link Data F i e l d  

Link Data F i e l d s  a r e  p r e s e n t  i n  X C;ommands and  N Responses  only. 2 

Fcr X C o m m a n d s ,  Link Data F i e l d  f o r m a t s  a r e  defined i n  Sect ion 5.  3.  

D; P e s p a n s e s ,  t he  Link Data F i e l d  i s  a 4-bit f ie ld  (coding p r e s e n t l y  undefined) 

indetitir'ying the  e r r o r  condi t ions l i s t ed  aboge i n  Sect ion 5. 1. 7. 

F o r  

2 

5. 2 .6  F r a m e  Check  Sequence 

The  Frame Check  Sequence is  a 16--bit  f ie ld  containing a c y c l i c  redum- 

dancy  code .  

f rame excluding F l a g  sequences  and  all z e r o  b i t s  i n s e r t e d  and  de le t ed  t o  

achieve  code and  by te  independence.  

code is  

The encoding a lgo r i thm is appl ied to  the  e n t i r e  contents  of the  

The  ,gene ra t ing  polynomial  f o r  the  FC:S 

X I 6  t X I 2  t x5 t 1 

r 

n 

. 
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5 . 3  LINK DATA FIELDS 

5.  3 .1  G e n e r a l  

i 
The Link Data F i e l d ,  a s  defined i n  Sec t ion  5.  1 above  f o r  a n  X Com-  

mand ,  contains  the a c t u a l  m e s s a g e  data  which t h e  s e n d e r  wi shes  t o  communi-  

cate t o  the r ece ip i en t .  There a r e  m a n y  d i f f e ren t  t y p e s  of m e s s a g e s ,  a s  listed 

i n  Sect ion 2. 2. 2. The i n t e r p r e t a t i o n  of the Link Data Field f o r m a t  and  coding 

i s  dependent  on the p a r t i c u l a r  m e s s a g e  type.  

f o r m a t s  of the v a r i o u s  t y p e s  of DABS-to-NAS and  NAS-to-DABS m e s s a g e s  

a r e  d e s c r i b e d  i n  terms of da t a  b locks ,  and  the definit ions a n d  coding of t h e  

data b locks  a r e  given. 

In  the res t  of Sect ion 5. 3 ,  the 

5 . 3 .  2 Link Data F i e l d  Type Codes 

F o r  e a c h  of the  m e s s a g e s  defined in  Sect ion 2 . 2 . 2 ,  Table  5-1 g ives  a 

value of a T y p e  Code, which a lways  a p p e a r s  a s  the  f i r s t  da t a  block in a Link 

Data F i e l d .  T h e s e  c o d e s  a r e  8 b i t s  in Length, t he  f i r s t  4 of which a r e  a p r e -  

f ix  which re fers  t o  a logically s i m i l a r  g roup  of m e s s a g e  t y p e s .  

p r o c e s s i n g ,  it i s  s o m e t i m e s  possible  to  s t r i p  off the  prefix and  u s e  only a 

4-b i t  c o d e . )  It should a l s o  be noted that  the  code a s s ignmen t  s c h e m e  encompas -  

(In DABS s e n s o r  

s e s  n u m e r o u s  o t h e r  t ypes  of m e s s a g e s  (which go  between 2 o r  m o r e  DABS 

s e n s o r s ) ;  hence,  the  c o d e s  shown in Table  5-1 refer only t o  the  s u b s e t  of mes-  

s a g e s  between DABS s e n s o r s  and  NAS fac i l i t i e s .  

5 . 3 . 3  Data Block F o r m a t s  

The  da ta  block f o r m a t s  f o r  e a c h  NAS-to-DABS and DABS-to-NAS mes- 

s a g e  type a r e  shown in  F i g .  5-1 and  F i g .  5-2, r e spec t ive ly .  A brief d i sc l i ss ion  

of each  f ie ld  fol lows.  
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Table 5- 1. L ink  da ta  field type  codes. 

- Prefix Suffix - 
Uplink M e  s s a g e  s 00 10 000 1 Tactical Uplink 

00 10 0010 E L M  Uplink 

00  10 00 1 1  Reques t  f o r  Downlink Data 

00  10 0100 ATCRBS ID Reques t  

00  10 0 10 1 M e s s a g e  Cance l la t ion  Reques t  

Status/C o n t r  01 
M e s s a g e  

0110 000 1 Tes t  

0110 0010 Tes t  Response  

0110 00 11 A l t i m e t e r  C o r r e c t i o n  

0110 ( O t h e r s  t o  be def ined)  

I P C  M e s s a g e s  i d 0 0  ( T o  be def ined)  

Sensor  Response  0011 
M e s s a g e  0011 

Downlink M e s s a g e s  0 100 

0 100 

0 100 

0 100 

0 100 

I P C  M e s s a g e s  1000 

1000 

1 O l i o  

S e n s o r  P e r f o r m a n c e /  o 110 
S ta tus  M e s s a g e s  0110 

0110 

000 :l M e s s a g e  Reject ion/Delay Notice 
00 10 Uplink D e l i v e r y  Notice 

000 I. Tactical Downlink 

00 10 E L M  Downlink 

00 1 I. P i l o t  Acknowledgment  

0100 Data Link  Capabi l i ty  

0101 ATCRBS ID Code 

00 10 I P C  C o m m a n d  Notice 

0011 

( O t h e r s  t o  be def ined)  

0001 Tes t  

0010 T e s t  Response  

( O t h e r s  t o  b e  def ined)  

C o n t r o l l e r  A le rt Notic e 
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(18-4-16268 I 

0 0  1 0 0 0  1 0  DABS Address MSG. No. E X P  Leng th  ] E L M  

Fig .  5-1. Data  block f o r m a t s  f o r  NAS-to-DABS messages. 

0 0 1 0 0 0 1  1 DABS Address MSG. No. EXP 
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0 0 1  0 0 1  0 1  DABS Address MSG. No. 1 Ref. MSG. No. Ref. Type Code 



c 

5 

I : 0 G 0 0 0 1 0 I DABS Add:ress *(ls:)l MA ( t o  

1 E 9  32 33 08 e9 112 113 
Contro l ler  A l e r t  No t i ce  

1 DAGS Addtess * ( ls t ) lDABS A d h r F y l  

8 9  32 33 56 57 
Test Message 

8 9  
Test Resporrse Message 

L -0  1 1 0 0 2  1 0 8 1 9  

*D.TCRBS I D  may s u b s t i t u t e  

Fig .  5-2 .  Data  block formats for DABS-to-NAS messages. 
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5. 3 .  3 .  1 NAS-to-DABS Data Blocks  

5. 3. 3 .  1. 1 Type  Code 

'2he Type  Code Block is  a n  8-bi t  c o n t r o l  block which begins  e v e r y  Link 

Data F ie ld .  T h e  code va lues  a r e  shown expl ic i t ly  in  F ig .  5- 1 ,  and  have  b e e n  

s u m m a r i z e d  i n  T a b l e  5- 1 .  

5. 3. 3 .  1. 2 DABS A d d r e s s  

DABS A d d r e s s  is the unique 24-bit  ident i f icat ion code of a DABS-equipped a i r -  

The  coding is  the  s a m e  a s  tha t  used  i n  Surve i l lance  R e p o r t s  ( s e e  Sect ion 4. 1) .  c r a f t .  

5. 3 .  3. 1 .  3 MSC. No. : M e s s a g e  Number  

M e s s a g e  Number  is  a 4-b i t  b i n a r y  in teger  consecut ively number ing  

a l l  t y p e s  of Unlink M e s s a g e s  a d d r e s s e d  t o  a p a r t i c u l a r  DABS t a r g e t .  

a l l - z e r o s  code i s  excluded s o  tha t  15  m e s s a g e s  c a n  be dis t inguished at a 

t i m e .  Note tha t  MSG. No. is  not included i n  m e s s a g e  types  not a d d r e s s e d  to 

a n  a i r c r a f t .  

T h e  

5. 3. 3 .  1 . 4  E X P  (Exp i ra t ion )  

E X P  is a 3-bit block encoding "T ime  t o  Expi ra t ion ' '  of a m e s s a g e  ( for  

uplink m e s s a g e s  only).  I t  is  b i n a r y  in t ege r ,  with the  va lues  1 through 7 r e p r e -  

senting the number  of s c a n s  f o r  which d e l i v e r y  should be a t t empted .  T h e  z e r o  

code is  not used .  
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5. 3 .  3 .  1. 5 P: P r i o r i t y  

P r i o r i t y  is  a 1-bit  b lock  giving a us 'e r - suppl ied  p r i o r i t y  t a g  ( f o r  c e r t a i n  

uplink m e s s a g e s  only) .  

1 = Urgen t  

0 = Standa rd  

5. 3. 3 .  1.6 SC: S e g m e n t  Count  

Segmen t  Count  i s  a 2-bit b i n a r y  i n t e g e r  block p r e s e n t  only in  T a c t i c a l  

[Jplink m e s s a g e s .  

t r a n s m i t t e d  on the  g round- to -a i r  l ink; t hus  SC; = 11 s igni f ies  a 4 - s e g m e n t  IL,M. 

I t s  v a l u e  i s  one  l e s s  t h a n  the  n u m b e r  of s e g m e n t s  t o  be 

5 .  3. 3.  1.7 MA: C o m m - A  M e s s a g e  Tex t  

MA is a 56-bi t  block o c c u r r i n g  only i n  T a c t i c a l  Uplink m e s s a g e s .  It:, 

M.A i s  r e p e a t e d  i n  a m e s s a g e  a s  m a n y  t i m e s  a s  spec i f ied  by the  value of SC. 

con ta ins  a n  8-b i t  c o n t r o l  subfield followed by a 48-b i t  da ta  subfield.  

t r o l  b i t s  spec i fy  such  th ings  a s  cockpi t  dev ice  a d d r e s s ,  pi lot  acknowledgment  

r e q u e s t ?  and  ILM dev ice  c o n t r o l  [l]. 

The  con-  

5 .  3. 3 .  1.8 Length 

Length is  a 4-b i t  block p r e s e n t  only i n  a n  E L M  m e s s a g e .  It i s  a b ina ry  

i n t e g e r  specifying t h e  number  of 80-bi t  s e g m e n t s  c o m p r i s i n g  t h e  ELM T e x t  

block. It va lue  is one l e s s  t han  the  number  of s e g m e n t s .  

5. 3 .  3 .  1 . 9  E L M  Tex t  

c 

3 

.li 

L 

8' 

E L M  Tex t  is a va r i ab le  length ELM data  f ie ld .  Its length is a mul t ip le  of 

SO b i t s  with a m a x i m u m  of 1280 b i t s  co r re spond ing  t o  a sequence  of 16 consecu t ive  

C o m m - C  ground t o - a i r  t r a n s m i s s i o n s ,  e a c h  c a r r y i n g  a n  80-b i t  M(7 f ie ld  of tex t .  
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The coding of the E L M  Text block i s  dependent  on  the a i r b o r n e  I/O device  and  

a m e s s a g e  whose cancel la t ion is  being reques ted .  

i s  not c o n s t r a i n e d  by  the DABS s y s t e m .  

5 . 3 . 3 . 1 . 1 0  MSRC: M e s s a g e  Source  

M e s s a g e  Source  i s  a 4-bit  block p r e s e n t  only i n  a Reques t  f o r  Downlink 

Da ta .  I t  ident i f ies  the  a i r b o r n e  data device  f r o m  which readout  is wanted .  

MSRC = 0 0 0 0  is not u sed ,  and  MSRC = 0001 s igni f ies  a r e q u e s t  f o r  a i r c r a f t  

da t a  link capabi l i ty  r eadou t ;  o t h e r  codes  a r e  not p re sen t ly  a s s i g n e d  

5 . 3 . 3 . 1 . 1 1  R E F .  MSG. N o .  : Refe renced  M e s s a g e  Number  

Refe renced  M e s s a g e  Number  is a 4-b i t  b inary  i n t e g e r ,  p r e s e n t  only 

in  a M e s s a g e  Cancel la t ion R e q u e s t .  

whose  cancel la t ion is  being r e q u e s t e d .  

I t  r e p r e s e n t s  t he  number  of ' the m e s s a g e  

5 . 3 . 3 . 1 . 1 2  R E F .  T Y P E  CODE 

Refe renced  Type Code i s  t he  8-b i t  Type Code block cor responding  to  

5 .  3 .  3 .  1 . 1 3  T e s t  Data 

T e s t  Data is a 48-bit  block p r e s e n t  only i n  a T e s t  Message .  Coding 

is undefined a t  p r e s e n t .  

5 . 3 . 3 . 1 . 1 4  T e s t  Response  Data 

T e s t  Response  Data is a 48-bi t  block p r e s e n t  only in a T e s t  Response  

M e s s a g e .  

mat ion  o r  it may s imply  be a n  e c h o  of the  da t a  in a n  DABS-to-NAS T e s t  

m e s s a g e .  

Coding i s  undefined a t  p r e s e n t ;  it may contain c e r t a i n  s t a t u s  in fo r -  
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5 .  3.3 .  1. 15 N: Index  N u m b e r  

N is  a 2-bit  b i n a r y  i n t e g e r  p r e s e n t  only i n  a n  A l t i m e t e r  C o r r e c t i o n  

m e s s a g e .  

which a r e  p r e s e n t .  

Its va lue  i s  one less t h a n  the  number  of Alt i tude C o r r e c t i o n  b locks  

5. 3. 3. 1. 16 A L T .  COR. : A l t i m e t e r  C o r r e c t i o n  

A l t i m e t e r  C o r r e c t i o n  i s  a n  8-b i t  da t a  block containing t h e  value of a 

b a r o m e t r i c  p r e s s u r e  c o r r e c t i o n  for a p a r t i c u l a r  geograph ic  a r e a .  T h e  nun?- 

b e r  of such  c o r r e c t i o n  b locks  i n  a m e s s a g e  (va lue  of N p lus  1 )  i s  s t a n d a r d  for  

a g iven  NAS faci l i ty-DABS s e n s o r  p a i r .  

s u c h  c o r r e c t i o n  is a l s o  a s e n s o r  p a r a m e t e r  f ixed  b y  p r e - a r r a n g e m e n t  wi th  

the NAS s y s t e m .  Coding is: Sign, 3-bit  BCD, 4-bit BCD ( t o  c o v e r  the  r ange  

The  geograph ic  i n t e r p r e t a t i o n  of e a c h  

-79 t o  t 79 h u n d r e d s  of feet). 

5. 3 .  3 .  2 DABS-to-NAS Data Blocks  

DABS-to-NAS da ta  b lock  f o r m a t s  a r e  s.,own i n  F ig .  5-2 .  T h e  follow- 

ing b locks  have  a l r e a d y  b e e n  def ined as  NAS-to-DABS blocks:  

DABS A d d r e s s ,  Re fe renced  M e s s a g e  Number ,  Length,  E L M  Tex t ,  MA, T e s t  

Data ,  and  T e s t  R e s p o n s e  Data.  

Type  Code ,  

Definitions; of t h e  r e m a i n i n g  b locks  follow. 

5. 3 .  3 .  2. 1 Qual: Qua l i f i e r  

J 

c 

-L 

5- 

* 

T h e  Qua l i f i e r  is  a 2-bit block p r e s e n t  i n  a M e s s a g e  Rejec t ion /Delay  

Notice only. 

00 = T a r g e t  not o n  f i le  ( r e j e c t i o n )  

01  = T a r g e t  not i n  t r a c k  s t a t e  S4 (de lay )  

10 = Not used  

11 = N o t  u sed  
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5. 3. 3. 2. 2 DI: De l ive ry  Indica tor  

Y 

T h e  De l ive ry  Indica tor  i s  a 1-bit block p r e s e n t  i n  a M e s s a g e  De l ive ry  

Notice only. It r e p o r t s  on  the  s u c c e s s  of a r e f e r e n c e d  Uplink m e s s a g e ,  with 

t h e  following coding: 

0 = M e s s a g e  successfu l ly  d e l i v e r e d  

1 = M e s s a g e  e x p i r e d ,  undel ivered . 

5. 3.  3 .  2.3 MB: C o m m - B  M e s s a g e  T e x t  

MB is a 56-bit  downlink T a c t i c a l  m e s s a g e  text ,  similar t o  the  uplink 

It contains  8-b i t s  of cont ro l  da ta  (including a device s o u r c e  code MA block. 

a n d  poss ib le  ILM c o n t r o l  b i t s )  and  48 data bi ts .  

5. 3 .  3. 2. 4 PBUT:  P i lo t  Button Signal 

P B U T  is a 2-bit block containing the  pilot  r e s p o n s e  t o  a p rev ious ly  

r e c e i v e d  uplink m e s s a g e  ( f o r  which a n  acknowledgment  w a s  reques ted) .  

encoded a s  follows: 

It is 

01 = W i l l  comply  

10 = Cannot comply  . 

5. 3. 3 .  2. 5 Capabili ty 

Capabi l i ty  is  a 6-bi t  block indicating the capabi l i ty  of t h e  designated 

If the  Capabi l i ty  code indi-  DABS a i r c r a f t .  Coding is  undefined at present .  

c a t e s  the  p r e s e n c e  of any  downlink ( C o m m - B  o r  E L M )  capabi l i ty ,  then f u r t h e r  

specif icat ion of tha t  capabi l i ty  is  needed. This  i s  obtained by the NAS faci l i ty  

using a Reques t  f o r  Downlink Data m e s s a g e  with MSRC = 0001. 
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5 . 3 , 3 .  2.6 ATCRBS ID 

ATCRBS ID is a 12-bi t  b lock  giving the 4096-code va lue  f r o m  a DAIBS 
$* 

t r a n s p o n d e r .  

R e p o r t s  on  ATCRBS t a r g e t s  ( s ee  Table 4-1). 

T h e  coding is  the s t a n d a r d  Mode 3/A format used  i n  Surveill.ance 

c 

a 

5. 3. 3 .  2.7  M i s s  

M i s s  i s  a 6-bit block giving the miss d i s t a n c e  a s  p r e d i c t e d  2 . m i n u t e s  

ahead by the I P C  function, f o r  the aircraft ident i f ied  i n  the C o n t r o l l e r  A l e r t  

Notice.  Coding i s  undefined at p re sen t .  
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